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(57) Abstract 

A vehicular headlight for selectively emitting a high beam or a low beam features a main reflector having a mirrored sur- 
face which is divided into an upper reflector section for producing a low beam and a lower section for producing a high beam. 
The light source which is provided for both the low and the high beam is associated with an auxiliary reflector the position of 
which can be adjusted so that the light of the light source reflected by the auxiliary reflector is directed selectively to the upper 
reflector section or the lower section. Trie-upper reflector section is designed for producing an optimal low beam and the lower 
section for producing an optimal high beam. 
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Description 
VEHICULAR HEADLIGHT 

The invention relates to a vehicular headlight for selectively emitting a. 
high beam or a low beam featuring a light distribution around the headlight 
axis different from that of the high beam, said headlight comprising a main 
reflector designed to form a cavity with a mirrored inner surface, a light 
source arranged in front of the mirrored surface of the main reflector, and 
at least one auxiliary reflector designed to form a second cavity with a 
mirrored inner surface and having smaller dimensions than the main reflec- 
tor, said auxiliary reflector being arranged in the vicinity of the light 
source with its mirrored surface facing same such that it reflects light 
emitted by the light source onto an associated area of the mirrored surface 
of the main reflector. 

A vehicular headlight of this type is disclosed in DE-PS 1 472 523. In the 
known headlight the light source cooperating with the mirrored surface of 
the auxiliary reflector is provided for producing the low beam only. For 
generating the high beam, the known headlight has a second light source 
which is spatially separated from the light source cooperating with the 
auxiliary reflector and, lying in the area of the headlight axis, is 
arranged in the space between the mirrored surface of the main reflector 
and the auxiliary reflector. 

The known headlight has substantial disadvantages with respect to the 
desired homogeneous light distribution and high intensity of light of the 
light beams emitted. When the high beam is produced, part of the light re- 
flected by the main reflector is blocked by the auxiliary reflector lying 
in the raypath, which results in a considerable attenuation and inhomo- 
geneity of the high beam. When the low beam is produced, the light distri- 
bution leaves much to be desired -because due to using a partial section 
(upper half) of the mirrored - surf ace of the main reflector, which is also 
used for producing the high beam, the desired asymmetry of the low beam is 
not achieved. 
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It is the object of the present invention to provide a vehicular headlight 
of the type considered which emits a low and a high beam of high light 
intensity and the desired light distribution and homogeneity. 

According to the invention, the above object is attained in that the light 
source is provided for emitting both the high beam and the low beam and the 
position of the auxiliary reflector can be adjusted by means of an adjust- 
ing device and moved at least to a first position in which the light 
reflected by it towards the main reflector hits said main reflector in a 
first section of its mirrored surface provided for producing the low beam 
and said auxiliary reflector can also be moved to at least one second 
adjusting position in which the light reflected by it towards the main 
reflector hits said main reflector in a second surface section provided 
for producing the high beam. 

The present invention uses a single light source which - according to the 
position of the auxiliary reflector adjusted - illuminates different sec- 
tions of the mirrored surface of the main reflector. The engineer is now 
completely free to design such surface sections especially with respect to 
the requirements the light beam reflected by the respective surface sec- 
tions must fulfil. In other words, it is up to the engineer to design the 
surface section used for emitting the low beam such that a low beam is pro- 
duced which has optimal properties as to homogeneity, light distribution 
and/or asymmetry of the light/dark delimitation. On the other hand, the 
surface section used for the high beam can optimally be adapted to the 
requirements to be considered. 

The use of a single light source not only means a reduction of the manu- 
facturing and operating costs because a single lamp socket and wiring are 
necessary, but provides the additional advantage that as a light source 
also a type of lamp can be used which after switching on reaches its 
highest intensity of light emission only after a certain period of time, 
as this is for example the case with lamps operating according to the gas 
discharge or arc light principle. To date, lamps of this type have not been 
able to be used as high beam sources, because the high beam, when required, 
must be emitted with full intensity and without noticeable time delay. 
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According to claim 2, the sections of the mirrored surface of the main 
reflector used for the low and high beams are preferably designed as zones 
of different configuration. 

A particularly effective optimization of the light distribution on the sur- 
faces to be illuminated by the high and low beams is possible if according 
to claim 3 each of the sections of the mirrored surface of the main reflec- 
tor is designed using the teaching disclosed in the international applica- 
tion PCT/EP 88/00196. Due to the asymmetry of the plurality of sections 
running through the main reflector each reflecting point of the mirrored 
surface of the main reflector illuminates a spot associated therewith on 
the surface to be illuminated. The shape of the respective sections of the 
mirrored surface of the main reflector is then calculated and/or determined 
in accordance with the teaching of the aforementioned international patent 
application such that for each spot of the surface to be illuminated the 
desired brightness and thus the desired homogeneity of light distribution 
and - in the case of the low beam - the desired position and asymmetry of 
the light/dark delimitation are achieved. 

It is understood that t the desired optical effects of the surface sections 
of the main reflector provided for the low and high beams can be achieved 
by using the teaching of the above mentioned international patent applica- 
tion applying the asymmetrical shapes of the mirrored surface section alone 
and/or by the mirrored surface sections and an additional optical lens ele- 
ment, e.g. a lens made of glass or plastic material arranged in the light 
exit area of the headlight, acting in combination. 

In a preferred embodiment, the mirrored surface of the auxiliary reflector 
has a spherical shape. If the light source is arranged such that the light 
of the light source is imaged by the concave spherical mirror in the light 
source itself or somewhat offset, a maximum of light intensity both for the 
low and the high beam is reached because the light in its entirety is 
reflected towards the desired section. of the main reflector except for the 
loss suffered by the reflection of the light in the concave mirror itself. 
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For the adjustment of its position, the auxiliary reflector can be mounted 
for rotation about an axis both for an adjusting movement combined of a 
translational and a rotational movement or for a mere pivotal movement. 
Preferably the adjusting device used for positioning operates according to 
the electromotive principle , e.g. by using a rotary magnet, which provides 
for a reliable and fast adjustment of the position at very low structural 
effort. 

The invention will now be explained in detail with reference to embodiments 
shown in the drawing. 

Figs. 1 and 2 show schematically simplified representations of a raypath 
of an embodiment in the low beam mode and the high beam 
mode, respectively, and 

Figs. 3 and 4 show schematically simplified perspective views of the 
rear portions of a second and third embodiment of the 
headlight, respectively. 

An embodiment of the headlight shown in Figs. 1 "and 2 features in the front 
light exit area a lens 3 which is oriented substantially concentrically 
with respect to the headlight axis 1 and is made of glass. It is understood 
that a plastic lens or a light exit pane without optical effect could also 
be provided. On the other hand, lens 3 could also form a light exit pane, 
i.e. the front member of the headlight. 

A main reflector 5 which, as seen in the direction of light incidence, is 
arranged in the rear area features an internal, mirrored surface which has 
a different shape in the surface section 7 above the headlight axis 1 than 
in the surface section 8 below the headlight axis 1. A lamp whose light 
source 9 is oriented at least approximately with respect to the headlight 
axis 1 is arranged in front of the mirrored surface of the main reflector 
5. 
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An auxiliary reflector 11 which in the embodiment has the shape of a 
spherical, dome-shaped concave mirror the dimensions of which are consider- 
ably smaller than those of the main reflector 5 is adjustable so that it 
can be moved to a first position shown in Fig. 1 and to a second position 
shown in Fig. 2. In both positions light source 9 is arranged at least 
approximately in the area of the center of the curvature of the inner, 
spherical, mirrored surface 13 of the auxiliary reflector 11. In the em- 
bodiment according to Figs. 1 and 2 the auxiliary reflector 11 is adjusted 
from its first position shown in Fig. 1 to its second position shown in 
Fig. 2 by pivoting it about a horizontal axis intersecting the headlight 
axis 1 at right angles in the center of the curvature of the mirrored sur- 
face 13 of the auxiliary reflector 11. An adjusting device not shown in the 
drawing and featuring an electric motor drive is provided for producing the 
necessary 180° rotation between the first and second positions. 

The first position of auxiliary reflector 11 shown in Fig. 1 is provided 
for producing a low beam 15. In this position, the light reflected by the 
mirrored surface 13 of auxiliary reflector 11 and directed to the main 
reflector 5 hits said main reflector exclusively in the upper surface sec- 
tion designated 7, that ! s to say in the same section to which also the 
non-reflected light is directed, i.e. the light emitted by light source 9 
and reaching directly the main reflector 5. The upper surface section 7 of 
the mirrored surface of the main reflector 5 illuminated when the auxiliary 
reflector 11 is in its first position is formed such that in combination 
with lens 3 it produces the low beam 15 with exactly the desired light 
distribution on the surface to be illuminated. Due to the spherical shape 
of the mirrored surface 13 of auxiliary reflector 11 and the arrangement of 
light source 9 substantially in the center of curvature of surface 13, the 
rays of light source 9 impinging on surface 13 are practically reflected 
upon themselves, that's to say in the center of curvature of auxiliary 
reflector 11 an inverted and non-enlarged image of the light source is pro- 
duced in the same focal plane in which also the light source is arranged. 
If light source 9 is a filament, it. is recommended leaving a slight space 
between the center of curvature of mirrored surface 13 and the position of 
light source 9 so that the reflected image is. produced directly beside the 
filament or, if the filament is coarsely wound, in the spaces between its 
windings. 

8/29/2005, EAST Version: 2.0.1.4. 



WO 91/02666 



PCT/EP89/00959 



6 

In the position of auxiliary reflector 11 shown in Fig. 2 a high beam 17 is 
produced and thereby the lower surface section of the main reflector 5 is 
illuminated exclusively. Section 8 is designed particularly with respect to 
producing the high beam 17 and under the consideration of the optical 
effect of lens 3. Both the upper section 7 and the lower section 8 of the 
mirrored surface of main reflector 5 may also be designed such that the low 
beam 15 or the high beam 17 is produced without using the optical effect of 
lens 3 if in lieu of a lens a headlight pane without optical effect is 
used. 

As is apparent from Figs. 1 and 2, the portions of the low beam 15 and the 
high beam 17 produced by reflection only penetrate the lower and upper sec- 
tion of lens 3, respectively. For this reason, lens 3 may be differently 
designed in said two sections so that in combination with the two surface 
sections 7 and 8, respectively , optimal light distribution is obtained in 
both cases. 

In the embodiment according to Figs. 1 and 2 the auxiliary reflector 11 is 
hemispherically shaped. This is not compulsory. A different, perhaps irre- 
gularly extending marginal zone of the auxiliary reflector 11 could be sel- 
ected to produce a particular shape of the light/dark delimitation of the 
low beam 15 which depends on the shape and position of- the margin of auxi- 
liary reflector 11 when in its first position. In lieu of the first and the 
second positions shown in Figs. 1 and 2, respectively, other positions of 
the auxiliary reflector 11 could also be used, e.g. positions in which the 
marginal zone of the auxiliary reflector - possibly in only one of the two 
positions of the auxiliary reflector - lies above or below the headlight 
axis 1 at a certain distance therefrom. In lieu of the straight and hori- 
zontal course of the margin of auxiliary reflector 11 shown in Figs. 1 and 
2, the margin could also extend at an angle relative to the horizontal 
plane in at least one of the positions or in different marginal zones it 
could be spaced irregularly from the horizontal plane including the head- 
light axis 1. In such cases, in addition to the light reflected by the main 
reflector 5, also light reflected by the mirrored surface 13 of auxiliary 
reflector 11 could, without being reflected any further by the main reflec- 
tor 5, directly leave the headlight as a component of the light beam 
emitted, 
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Instead of a single auxiliary reflector 11, there could be provided two 
auxiliary reflectors which, if required, could be mounted for movement 
relative to each other and could be moved to positions such that in one. of 
such positions a major portion of or the complete amount of light of light 
source 9 reflected by the surface 13 directly forms the light beam emitted 
without having been reflected by the main reflector 5, 

Fig. 3 shows a second embodiment having an elongated or tubular light 
source 9 extending at right angles relative to the headlight axis 1. To 
adjust the required position - the first position being shown in full 
lines, the second position in dash-dotted lines - the auxiliary reflector 
11 of this embodiment must be pivoted about an axis 21 which extends hori- 
zontally, intersects the headlight axis 1 at right angles and coincides 
with the longitudinal axis of light source 9. 

The embodiment according to Fig. 4 uses a light source 9 corresponding to 
that of Fig. 3 the longitudinal axis of which however substantially coin- 
cides with the headlight axis 1. In this embodiment, the auxiliary reflec- 
tor 11 can be pivoted about an axis coinciding with headlight axis 1 from 
its first position shown in full lines to its second position shown in 
dash-dotted lines. 

In other embodiments not shown in the drawing the pivotal axis of auxiliary 
reflector 11 can also be displaced normal to itself so that in both posi- 
tions of the auxiliary reflector the image of the light source produced by 
it can be moved on different sides to the immediate vicinity of said pivo- 
tal axis. 

The above description and the drawing are limited to the statement of fea- 
tures essential for the embodiment of the invention by way of example. 
As far as the features are disclosed in the description and the drawing and 
not mentioned in the claims, they also serve - if required - for deter- 
mining the subject of the invention. 
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Claims 

1. A vehicular headlight for selectively emitting a high beam (17) or a 
low beam (15) featuring a light distribution around the headlight axis 
(1) different from that of the high beam, said headlight comprising 

a) a main reflector (5) designed to form a cavity with a mirrored 
inner surface, 

b) a light source (9) arranged in front of the mirrored surface of 
the main reflector (5), and 

c) at least one auxiliary reflector (11) designed to form a second 
cavity with a mirrored inner surface (13) and having smaller 
dimensions than the main reflector (5), said auxiliary reflector 
being arranged in the vicinity of the light source (9) with its 
mirrored surface (13) facing same such that it reflects light 
emitted by the light source (9) onto an associated area of the 
mirrored surface of the main reflector (5), 
characterized in that 

d) the light source (9) is provided for emitting both the high beam 
(17) and the low beam (15), and 

e) the position of the auxiliary reflector (11) can be adjusted by 
means of an adjusting device and moved at least to a first posi- 
tion (Fig. 1) in which the light reflected by it towards the main 
reflector (5) hits said main reflector in a first section (7) of 
its mirrored surface provided for producing the low beam (15), and 
said auxiliary reflector (11) can also be moved to at least a 
second position (Fig, 2) in the light reflected by it towards the 
main reflector (5) hits said main reflector in a second surface 
section (8) provided for producing the high beam (17). 
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2. Headlight as described in claim 1, characterized in that the mirrored 
surface of the main reflector (5) is divided into at least two zones 
of different configuration of which the one that is illuminated by the 
auxiliary reflector (11) when in its first position is designed as a 
first section (7) for producing the low beam (15), and the other which 
is illuminated by the auxiliary reflector (11) when in its second 
position is designed as a second section (8) for producing the high 
beam ( 17 ) . 

3. Headlight as described in claim 2 , characterized in that each of the 
two sections (7 and 8) of the mirrored surface of the main reflector 
(5) is designed such that the longitudinal sections running through 
the headlight axis (1) and the cross-sections normal to said axis (1) 
extend asymmetrically to the headlight axis (1). 

4. Headlight as described in any of claims 1 thru 3, characterized in 
that at least the larger portion of the first section (7) of the 
mirrored surface of the main reflector (5) lies above the horizontal 
plane including the headlight axis (1) and in that at least the larger 
portion of. the second section (8) of the mirrored surface of the main 
reflector (5) lies below said horizontal plane. 

5. Headlight as described in any of claims 1 thru 4, characterized in 
that the mirrored surface (13) of the auxiliary reflector (11) is 
spherically shaped. 

6. Headlight as described in claim 5, characterized in that at least one 
position of the auxiliary reflector (11) is selected such that the 
image of the light source (9) produced by the auxiliary reflector (11) 
lies in the area of said source (9). 

7. Headlight as described in claim 5, characterized in that in at least 
one position of the auxiliary reflector (11) the image of the light 
source (9) lies slightly offset said source (9); 
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8. Headlight as described in any of claims 1 thru 7 , characterized in 
that the auxiliary reflector (11) can be pivoted about a rotational 

" axis (21) to vary its position. 

9. Headlight as described in claim 8, characterized in that the rota- 
tional axis (21) extends horizontally. 

10. Headlight as described in claim 9, characterized in that the rota- 
tional axis (21) lies in the horizontal plane including the headlight 
axis (1). 

11. Headlight as described in any of claims 8 thru 10, characterized in 
that the rotational axis (21) and the headlight axis (1) form an angle 
of 90°. 

12. Headlight as described in any of claims 8 thru 10 , characterized in 
that the rotational axis (21) extends parallel to the headlight axis 
(1). 

13. Headlight as described in any of claims 8 thru 12, characterized in 
that for varying the position of the auxiliary reflector (11) the 
rotational axis (21) is displaceable. 

14. Headlight as described in any of claims 1 thru 13, characterized in 
that at least one optical lens element is arranged in the raypath of 
the light emitted by the mirrored surface of the main reflector (5). 

15. Headlight as described in claim 14, characterized in that the optical 
lens element comprises two differently designed areas for the high and 
the low beam (17,15). 

16. Headlight as described in claim 15, characterized in that the optical 
lens element is a lens (3) manufactured of glass or plastic material 
and spatially associated with the front member of the headlight. 
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17. Headlight as described in any of claims 1 thru 16, characterized in 

that the adjusting device for the' auxiliary reflector (11) is provided 
with a rotary magnet. 
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